The stomatogastric nervous system of decapod crustaceans is an ideal system for the study of the processes underlying the generation of rhythmic movements by the nervous system. In this chapter we review recent work that uses mathematical analyses and computer simulations to understand: 1) the role of individual currents in controlling the activity of neurons, and 2) the effects of electrical coupling on the activity of neuronal oscillators.
Introduction
The reductionist approach to neurosci? ence has taught us to seek to understand the nervous system by attempting to identify, isolate, and analyze each of its components. At the level of cellular biophysics this has led to the study of single ionic currents and the second messenger systems that underlie many of these processes.
At the level of sys? tems neuroscience, the reductionist approach has led us to attempt to identify the neurons involved in a given behavior and to define the connections among them. In both cellular and systems neuroscience, however, it is always easier to define the individual components of a system, than it is to understand what each identified com?
ponent, be it a current or a neuron, contributes to the dynamic activity ofthe whole. pled neuron depends critically on the wave? form of the oscillator (Fig. 5) . When the oscillatory neuron depolarizes slowly and hyperpolarizes quickly (Fig. 5, top) , an inac? tive, hyperpolarized, electrically coupled neuron lengthens the intrinsic period ofthe oscillatory neuron. However, when the oscillatory neuron depolarizes quickly and hyperpolarizes slowly (Fig. 5, bottom) , an inactive, hyperpolarized, electrically cou?
Indeed
pled neuron shortens the intrinsic period of the oscillatory neuron (see Fig. 1 
